Human immunodeficiency virus (HIV)-related oral lesions are often an early finding, and they reflect the underlying immunosuppression, and tuberculosis (TB) coinfection can have further deteriorating effect. Hence, a cross-sectional study was conducted to evaluate clinical and oral presentations of patients coinfected with HIV-TB, correlating with various parameters such as the type of TB with CD4 cell count, the type of TB with oral manifestations, site of the lesion, oral manifestations with CD4 cell counts, age, and gender. Materials and Methods: A cross-sectional study was conducted among selected 200 patients coinfected with HIV-TB, registered at Gandhi Medical College, Hyderabad, Telangana, India, and demographic data, CD4 count, diagnosis of TB, and clinical presentation of TB were correlated with site, age, gender, and the type of lesions in the oral cavity. Data were analyzed using the Statistical Package for the Social Sciences (SPSS) software, (IBM SPSS), version 20 (Chicago, IL, USA), with the chi-square test, and the significant P value for all the parameters was considered as <0.05. Results: A total of 200 patients with HIV-TB coinfection, who presented with oral lesions of 258 coinfected cases, were examined. Among which, 129 patients were with pulmonary tuberculosis (PTB), 61 patients with extrapulmonary TB, 2 patients with disseminated TB, and 8 patients with PTB and pneumonia. There were multiple oral manifestations involving different sites of oral cavity, oral candidiasis (28.5%), angular cheilitis (24.5%), linear gingival erythema (21.5%), oral hairy leukoplakia (1.5%), melanotic pigmentation (29.0%), ulcers (20.0%), depapillation of tongue (26.5%), lobulated tongue (12.0%), hairy tongue (11.5%), and papules (10.0%). The correlation of the type of TB with CD4 cell count, oral lesions with the type of TB in tongue, labial mucosa, and palate was significant. Conclusion: A total of 77.5% patients coinfected with HIV-TB had shown oral manifestations emphasizing that the presence of oral lesions can be considered as a strong indicator of coinfection. The oral lesions might be used as a clinical indicator or screening mechanism in patients who were HIV seropositive for TB coinfection and should be necessarily evaluated for TB.
those countries where the HIV epidemic is growing rapidly. [1] The National AIDS Control Organization estimated that 1.8-2.9 million HIV-positive individuals were living with HIV/AIDS in India in 2007. [2, 3] HIV infection is rising and is emerging as the most important risk for developing tuberculosis (TB), which itself is a major public health problem in most of the developing world. According to the recent estimates by the World Health Organization (WHO) and Joint United Nations Programme on HIV/AIDS (UNAIDS), nearly 39.4 million people were living with HIV/AIDS, worldwide, more than a half of them in sub-Saharan Africa and nearly a fifth in south and southeast Asia and India. [4, 5] In dually infected patients, the lifetime risk of developing TB is 50%-70% as compared to a 10% risk in HIV-negative individuals [6] due to detrimental effects of TB coinfection on immune system, leading to progression and transmission.
In India, 56% patients with AIDS have been reported to be with TB. So it has become necessary to look for TB in HIV-infected individuals and vice versa. [6, 7] Unlike other opportunistic infections, which occur at CD4+ counts below 200/mm 3 , active TB occurs throughout the course of HIV disease. But clinical presentation of TB in HIV-infected individuals depends on the level of immunosuppression resulting from HIV infection. [8] The emergence of oral lesions correlates with the HIV progression and indicates the immunosuppression, accounting them to be readily detectable prognosticator, especially the relationship between oral candidiasis, hairy leukoplakia, immunological impairment, and viral load. Association of such oral lesions with other AIDS-defining diseases such as pneumocystosis and TB has been put forth by various studies. [7, 8] Oral involvement is rare in TB, which ranges from 0.005% to 1.5%, and occurrence of oral tubercular lesions has gained importance since the onset of HIV. [9, 10] Very few reports are present with oral manifestations in patients coinfected with HIV-TB, and as oral lesions can be readily detected in a standardized, objective manner, this observational study was performed to identify the oral manifestations in them and to correlate with the immune status.
MAterIAls And Methods
This cross-sectional study was undertaken by the department of oral pathology and microbiology, Panineeya Mahavidyalaya Institute of Dental Sciences, and was conducted at the Antiretroviral Treatment (ART) ward of Gandhi Medical Hospital, Hyderabad, Telangana, India, for 3 months. The subjects who were recently diagnosed with HIV infection/AIDS with TB coinfection (>18 years) and who were willing to participate in the study were selected. The study methodology was followed according to the guide for epidemiological studies of oral manifestations of HIV infection. Inclusion criteria consisted of the HIV-seropositive subjects along with TB who presented with oral manifestations and estimated CD4 counts. The exclusion criteria included the patients with antituberculosis treatment/ART/highly active antiretroviral therapy (HAART), patients with any other systemic immunosuppression conditions, and patients with missing information and without oral manifestations. Data collection included demographic information, mode of transmission of disease, and the results of the clinical examination; purified protein derivative, chest X-ray findings, sputum examination, and CD4 count were reviewed and evaluated for the diagnosis of TB and immune status. The patient's oral examination was carried out in natural light using disposable wooden spatula, gloves, masks, brightly illuminating torch, and sterile pieces of cotton and gauze.
The oral lesions associated with HIV-TB coinfection were classified into three groups based on the presumptive criteria provided by the EC Clearinghouse on oral problems related to HIV infection and the WHO collaborating centre on oral manifestations of the human immunodeficiency virus. Oral lesions observed other than the aforementioned criteria were grouped under miscellaneous category. The CD4 cell counts (per mm 3 ) were divided into three groups <200, 201-500, >500/mm 3 .
Statistical analysis:
The statistical analysis was carried out using the Statistical Package for the Social Sciences software (IBM SPSS), version 20 (Chicago IL, USA), and the significant P value for all the parameters was considered as <0.05. Descriptive analysis was carried out. Correlation between the type of TB, oral manifestations and CD4 count, site of oral manifestation, age, and gender was determined using Pearson's chi-square test. The study was approved by the institutional ethics committee with a reference number 00138, and the hospital authorities and the patients who willingly participated in the study were included after obtaining their consent.
results
A total of 200 (77.5%) of the 258 subjects coinfected with HIV-TB with oral manifestations, who fulfilled the study criteria, were selected. The age of these patients ranged from 21 to 70 years, with a mean age of 40 years. There was a slight predominance of females over males with 52.5% (105) females and 46% (92) males and 1.5% [3] cases of transgender. The predominant mode of transmission of HIV infection was found to be heterosexual contact in 98.5% cases and others in 1.5%. Table 1 ]. There was a significant correlation (P < 0.05) between CD4 cell count and type of TB [ Table 2 ].
Regarding
In relation to the anatomic location, the most commonly affected site was periodontal tissues (100%) with periodontitis of varying severity, followed by gingivitis; hence, only specific characteristic lesions of these sites were noted and included in the study. The most common site observed was tongue (38.5%), followed by labial mucosa (21.5%), gingiva (21%), buccal mucosa (15%), and hard and soft palate (4%). Most of the patients presented with more than one lesion in the mouth and more than one affected site.
Analyzing the specific oral manifestations, candidiasis was more prevalent with a total number of 57 (28.5%) patients. It was evaluated in different clinical presentations with erythematous candidiasis (45, 22.5%) being predominant [ Figure 1 ], followed by pseudomembranous candidiasis (11, 5 .5%) [ Figure 2 ] and hyperplastic candidiasis (1, 0.5%) [ Figure 3 ]. The next prevalent lesions were melanotic pigmentations (58, 29%) [ Figure 4 ]; depapillation of tongue (53, 26.5%) [ Figure 5 ]; angular cheilitis (49, 24.5%); linear gingival erythema (43, 21.5%); hairy tongue (23, 11.5%); oral ulcers (40, 20%) of which 7 were aphthous ulcers, 32 nonspecific ulcers, and 1 patient showed ulcer with rolled margins; oral hairy leukoplakia (OHL) (3, 1.5%); lobulated tongue (24, 12%) [ Figure 6 ]; papules over the palate (20, 10%); and enlarged circumvallate papillae (10, 5%) [ Table 1 ].
On comparison of the type of oral manifestation and site with the type of TB, it was found that majority of lesions were present on tongue with numerous combinations of lesions and had shown significant correlation, followed by labial mucosa and palate [Tables 3 and 4] . A total of 176/200 had lesions on tongue with significant correlation with the type of TB. On correlation of oral manifestations and CD4 counts, it was noted that OHL, hyperplastic candidiasis was significant [ Table 5 ] and all three cases of OHL had CD4 count less than 500/mm 3 . The majority of the oral manifestations were observed in 201-500/mm 3 range of CD4 count. On comparison of the type of oral manifestation in different sites with the gender [ Table 6 ], it was observed that palatal papules had shown significant correlations, which were present in female patients [ Table 7 ].
According to EC Clearinghouse classification, most of the lesions observed were under commonly associated lesions with HIV except melanotic hyperpigmentation and ulcers, which were less commonly associated with HIV but had more prevalence in our study. Miscellaneous lesions appreciated were depapillation/ atrophy of tongue, lobulated tongue, hairy tongue, swollen circumvallate papillae, and papules over the palate.
dIscussIon
HIV-TB coinfection has been described as "cursed duet" with approximately 25%-65% patients with HIV/ AIDS having TB of any organ. The number of patients with AIDS who develop TB varies widely between countries and regions with a rising trend observed in African countries and southeast Asian countries. [11, 12] This increase may be due to lack of public health efforts to control TB, the epidemic of HIV infection, increase in poverty and the large number of people in crowded shelters, and development of multidrugresistant species of bacteria. [13] CD4 T cell depletion is the main feature of AIDS and an important contributor to the increased risk of HIV co-infection has profound effects on the immune system, as they are capable of disarming the host's immune responses; alveolar macrophages are the primary target and facilitate M. tuberculosis infection and disease in individuals with HIV by targeting the CD4 and CD8 cells which impairs the immune system and up-regulation of M. tuberculosis entry receptors on macrophages. [14, 15] In our study, the peak age of occurrence was in the third decade of life with 39.5% patients, and the mean age was 40 years, which was similar to that observed in other Indian studies. [1] There was female predilection with 52.5%, and 46% were males and 1.5% were transgender. Our findings corroborated with few Indian studies [12] but were in contrast to other Indian studies on HIV-infected individuals who showed male predilection. [1, 16, 17] The trend of feminization of HIV disease is being reported over the world, [5, 18] and gender differences also occur in relation to oral lesions in patients who were HIV positive. da Silva et al. [19] observed female predilection of oral lesions, whereas Ranganathan et al. [17] noted male predilection.
According to Pawlowski et al., [14] the most common type of TB in non-HIV-infected patients was pulmonary form, but in seropositive individuals, it was EPTB, which could be due to hematogenous mycobacterial dissemination. [8] But our findings were consistent with various Indian studies and other studies from the developing countries, which have shown PTB as the most common presentation in coinfection. [11] The majority of the patients were affected with PTB (64.5%) but increased numbers of EPTB cases (30.5%) were appreciated. Many reports [20] showed that fall in CD4 counts is not related to the type of TB, and majority of the HIV cases with CD4 count less than 200 are associated with PTB followed by EPTB and only disseminated TB cases were in correlation with the CD4 count (below 200/mm 3 ). [9] In our sample, the type of TB and CD4 cell counts were statistically correlated but more number of EPTB (61%) and DTB (100%) cases showed low CD4 count <200/mm 3 .
An important observation made in our study was that 200 (77.5%) patients of 258 patients coinfected with HIV-TB showed oral manifestations with varying presentations, severity, and sites. A significant association between the occurrence of the oral lesions and systemic TB has been observed. [17, 21] Oral manifestations in individuals with HIV are welldocumented, but oral lesions of TB are nonspecific and are reported in less than 1% of the TB population. The paucity of oral TB lesions may be due to protective effect of saliva, presence of saprophytes, thickness of On comparison of Site and oral manifestations with the gender, the palatal papules were significant protective epithelial covering. The occurrence of oral tubercular lesions and its prevalence have assumed significance since the onset of HIV infection. Oral TB lesions may be either due to primary or secondary infection, and primary lesions are extremely rare. Primary lesions remain painless in the majority of cases and are manifested in immunocompromised conditions (e.g., HIV infection). [22] The mode of acquisition of oral TB lesions may be self-inoculation from infected sputum or by hematogenous or lymphatic dissemination. [21] In our study of HIV-TB coinfection cases, the gingivalperiodontal lesions were most frequent, followed by oral candidiasis. Among oral candidiasis, the cases of erythematous candidiasis (22.5%) outnumbered those of pseudomembranous candidiasis (5.5%), and one case (0.5%) of hyperplastic candidiasis was also appreciated. Most of the erythematous cases presented as mild to severe atrophy of papillae on tongue. Majority of studies have reported pseudomembranous candidiasis as the predominant lesion rather than erythematous candidiasis. [17, 23] The presence of Candida in oral cavity can be related to many conditions, opportunistic nature, immunosuppression, poor drug adherence, and comorbid conditions. Nittayananta et al. [21] and Ahmad et al. [11] showed that oral candidiasis in patients with TB provides a high suspicious index for HIV infection, and significant association of oral candidiasis and TB was observed in their cohort. HIV is associated with increased colonization rates, and absolute CD4 count has traditionally been cited as the greatest risk factor for development of overt disease, which was not significant in the present study. [24] Erythematous candidiasis could be due to loss of pseudomembrane or may develop as a de novo lesion [25, 26] and further investigations should be carried out to identify the strain of Candida prevalent in co-infected patients.
Melanotic hyperpigmentation (29%) of the oral mucosa was found to be a common oral manifestation, which was distinct from racial pigmentation and was similar to studies reported by Bodhade et al., [1] Ranganathan et al., [17] and Krishna et al. [27] in patients with HIV. The possible reasons proposed were increased release of α-melanocyte-stimulating hormone (α-MSH) due to deregulated release of cytokines in HIV disease, use of melanocyte-stimulating drugs such as certain antiviral or antifungal agents, and Addison's disease. [1, 17, 25] Depapillation of tongue (26.5%) and angular cheilitis (24.5%) were predominant lesions next to oral candidiasis and melanotic pigmentation. Angular cheilitis has been included as a type of candidal infection by various authors but could be due to various other nonspecific factors such as systemic vitamin deficiency. Hence, we did not include it under candidiasis, as it was predominantly seen in female patients, and most of the Indian female population is afflicted by anemia and vitamin deficiencies. [16] The majority of atrophic tongue cases from mild to severe were included in atrophic/ erythematous candidiasis but others with nonspecific depapillations were considered a separate entity. Most of these cases were noted with low CD4 count and as mild atrophic change has a high probability of being a candida-induced lesions [27] and India being a country with population afflicted with nutritional deficiencies, further studies should be conducted with matched controls. The high prevalence of gingivitis and periodontitis in Indian population limits the significance of occurrence in HIV population. [17] Hence, only specific lesions with predominant occurrence noticed were linear gingival erythema (20.3%).
The groups of lesions occupying the next place were the ulcers (20%), which were consistent with other studies. [1, 17, 22, 28] Apart from HIV, most cases of oral TB present as chronic ulcerative mucosal lesions. Oral TB ulcers are single rather than multiple, and have an indurated, irregular, and undermined margin with a necrotic base. [29] [30] [31] [32] The ulcerations in the study were observed on the hard palate, buccal mucosa, and labial mucosa followed by the tongue. [29, 30] Seven patients showed aphthous ulcers and 32 nonspecific ulcers, one case showed a chronic large ulcer with indurated margins, which was diagnosed as oral TB.
An interesting observation was the presence of miscellaneous lesions such as lobulated tongue, papules, hairy tongue, and enlarged circumvallate papillae in our study. Ivan D Miziara encountered irregular ulcers and papillomatous lesions on palate and tongue in cohort of HIV-TB co-morbid patients similar to our findings. [9] The oral lesions of TB can also appear as erythematous patches or papules, indurated soft tissue lesions, lobulated tongue, nodules, fissures, and osteomyelitis of the jaws. [22] Papules were erythematous and raised from the mucosal surface, were seen from few to many with an incidence of 10%, and as palate being the most commonly involved site in oral TB, these papular lesions could be suspected as complication of TB but the exact reason, however, is not known. The lobulated tongue, erythematous nodules, and multiple nodules were included under this category, which were observed in 24 patients (12%) in our sample.
Hairy tongue was found in 23 cases (11.5%) in this study. And the plausible etiology for hairy tongue could be due to poor oral hygiene, prolonged medication, or even immunocompromised state. [33] Enlarged circumvallate papillae, which are tiny threadlike structures, are seen with minimal incidence in 10 cases (5%). These lesions cannot be corroborated with any specific etiology. In this study, only three cases of OHL were observed (1.5%). OHL is less frequently reported in Indian studies, and the overall prevalence of OHL in the Indian subcontinent was found to be low. This low prevalence could be the result of its strong association with homosexual men in the studies from the developed countries and differences in diagnostic capabilities among investigators. [1, 17] The comparison of CD4 cell count and the oral manifestations was found correlative in our cohort with respect to hyperplastic candidiasis and OHL, which was also evident from other studies, which proposed a significant association between oral lesions and low CD4 levels, especially below 200 cells/mm 3 . [1, 9, 19] When oral lesions were correlated with the type of TB, significant correlation was found between angular cheilitis and lobulated tongue with EPTB and hairy tongue with PTB. Similarly, current guidelines suggest that there is an increased risk of oropharyngeal candidiasis with CD4 count below 200/mm 3[24] but in this study, majority of cases were seen with CD4 count between 200 and 500/ mm 3 . Even though there was a significant association of the type of TB with CD4 count, oral lesions were observed irrespective of CD4 count, indicating that TB may act as a cofactor to accelerate or modify the clinical course of HIV infection as proposed by Whalen et al. [34] [35] [36] OHL was significantly observed in the younger age-groups, which heralds severity of the HIV infection. [37] The gender differences for the oral presentation among patients coinfected with HIV-TB were observed with males being the significantly affected gender with a predilection for manifestations such as erythematous candidiasis and lobulated tongue, and females with palatal papules. And, this difference could be due to the immunity pattern difference, that is, females have a tendency for effective cell-mediated immunity response, and the hormonal differences shown by both the genders. [38] Hence, we summarize that with the increasing number of TB cases in patients who were HIV positive, unusual forms of the disease in the oral cavity are more likely to occur as observed in the present cohort such as lobulated tongue, papules on palate, erythematous nodular lesions, nonspecific ulcers, and TB ulcers, which may be representative of oral TB. Oral candidiasis was the common oral presentation in comorbid patients with HIV-TB though not significantly correlated with CD4 count, and few nonspecific lesions such as hairy tongue were not pathognomonic but significantly correlated. Oral manifestations, though not correlated with CD4 count, were major clinical indicators in the present cohort as 200/258 naive patients had TB coinfection. The potential limitation was that this was an observational study, and hence further clinical studies with culture analysis of oral tubercle bacilli could corroborate the clinical presentation of oral TB in HIV-TB comorbidity. The early interception of the disease will be helpful in decreasing the morbidity and mortality of the patients. To the best of our knowledge, no report was available that details the prevalence of oral lesions in a cohort of patients coinfected with HIV-TB as this study.
conclusIon
In this study, 77.5% patients coinfected with HIV-TB who fulfilled the criteria had shown oral manifestations emphasizing that the presence of oral lesions is a strong indicator of HIV-TB coinfection, and although rare, doctors and dentists should be aware of these oral lesions for effective screening of HIV and TB. CD4 count may not be a sufficient indicator of TB risk in patients with HIV, suggesting that laboratory parameters partially reflect disease stage and progression but addition of clinical markers more accurately reflects the overall disease status. It is very important to screen for TB in patients with HIV in general and more so with patients presenting oral manifestations irrespective of CD4 count. Oral lesions of patients with HIV can predispose to oral TB, and such patients being highly susceptible can be a potential source of infection with major implication in public health. 
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